Induction of newly synthesized proteins in astroglial cells exposed to lead.
Although astroglial cells accumulate lead (Pb), they appear to be less sensitive to its overt deleterious effects than are neurons. One possible mechanism in which as rocytes adapt to Pb may be by upregulating the expression of particular genes. This study evaluated the effect of exogenous Pb on proteins synthesized in primary rat astroglial cultures. Following incubations with 0-50 microM Pb acetate cells were radiolabeled with leucine for various time intervals. Proteins were subsequently analyzed using SDS-PAGE followed by fluorography. Changes observed within the first 24 hr resembled a classical stress response and included increased synthesis of proteins with apparent molecular weights of 90, 70, 32-35, and 23 kDa. The most notable change was the enhanced synthesis and abundance of the 23-kDa protein (p23) which persisted throughout a 14-day treatment period, whereas the synthesis of the other proteins declined. This protein did not appear to be induced in rat lung fibroblasts treated with similar concentrations of Pb. Subcellular fractionation indicated that p23 was localized to the cytosol. Treatment with actinomycin D or cycloheximide prior to the addition of Pb precluded induction of p23. Pulse labeling of cells following a 24-hr Pb exposure revealed that p23 continued to be synthesized for 12 but not 24 hr following removal of Pb. Pulse-chase experiments indicated that the protein was stable for at least 18 hr following the removal of Pb. Two-dimensional gel electrophoresis revealed that the 23-kDa Pb-induced protein consisted of multiple-charged species with pl values ranging from 4.3 to 7.8.